be minor. However, ifthe solutionisprepared and stored in phosphate buffer for some time before use, it could be substantial.
At present we cannot explain the mechanism of this inactivation. Nonetheless, these observations should prove useful to those using HRP in clinical assays, particularly enzyme immunoassays in which HRP is the label.
L-Pheflylalanine Inhibition of Human Alkaline Phosphatases with p-Nitrophenyl Phosphate as Substrate

T. Komoda, S. Hokarl, M. Sonoda, V. Sakagishi, and T. Tamura1
With p-nitrophenyl phosphate as the substrate, there reportedly is no organ-specific inhibition of alkaline phosphatase (EC 3.1.3.1) activity by L-phenylalanine. However, we found that at pH 10.0, with p-nitrophenyl phosphate as the substrate, L-phenylalanine obviously inhibits the alkaline phosphatase isoenzyme from human placenta, whereas there is little if any inhibition of the isoenzyme from human intestine. Because of the differing effects of substrates (p-nitrophenyl phosphate and phenyl phosphate) and their enzymic products (p-nitrophenol and phenol) for L-phenylalanine action on the placental alkaline phosphatase isoenzyme, we suggest that the isoenzyme-inhibitorsubstrate complex and the effect of released phosphate on L-phenylalanine inhibition of the isoenzyme activity differ from each other.
AddItional Keyphrases:
enzyme act! vity . isoenzymes effect ofpH on enzyme activity Reportedly, placental and intestinal alkaline phosphatase (EC 3.1.3.1) activities are specifically inhibited by L-phenylalanine when phenyl phosphate is used as the substrate (1, 2) . However, Keiding (3) reported that L-phenylalanine did not inhibit the activity of the intestinal isoenzyme when p-nitrophenyl phosphate was used as substrate. Moreover, Lphenylalanine inhibition of the phosphatase activity with phenyl phosphate or /3-glycerophosphate as the substrate is said to be highly dependent on pH (2, 4) .
In this study, we investigated the relationship between the p-nitrophenyl phosphate affinity for the respective alkaline phosphatases and the interaction of the isoenzymes with Lphenylalanine.
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Materials and Methods
Materials.
Disodium p -nitrophenyl phosphate, disodium phenyl phosphate, p-nitrophetol, and phenol were from Wako Pure Chemicals Co., Osaka 541, Japan; AH-Sepharose, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, and 0-carboxyphenyl phosphate were from Sigma Chemical Co., St. Louis, MO 63178; L-homoarginine was from ICN Pharmaceuticals Inc., Cleveland, OH 44128. All other chemicals were of analytical grade, from Wako Pure Chemicals Co.
Enzyme
purification.
Alkaline phosphatase preparations
were purified from hunan tissue homogenates of term placenta and adult intestinal mucosa. The procedures for purification of intestinal enzyme were as described by Komoda and Sakagishi (5, 6) . Alkaline phosphatase from term placenta was purified by the method of Doellgast and Fishman (7), with further purification by o-carboxyphenylphosphate/AHSepharose 4B and concanavalin A/Sepharose 4B affinity chromatographies (8) . The specific activity (kU/g of protein)
of the preparations were: adult intestine, 1140; term placenta,
841.
Enzyme assays and protein determinations.
The reaction mixture contained 1 mmol of disodium p-nitrophenyl phosphate or disodium phenyl phosphate, 1 mmol of MgCl2, and 3 mL of Triton X-100 per liter of carbonate buffer, 50 mmolfL, pH 10.0 at 30 #{176}C (9) .
The units (U) of activity are defined as micromoles of substrate hydrolyzed per minute, given a p -nitrophenolate molar absorptivity of 1.87 X i0 at 405 nm, or as determined by the method of Kind and King (10) . Inorganic phosphate was determined by the method of Komoda and Sakagishi
(11).
Mixtures of the enzyme and some compounds were adjusted to pH 10.0 with 0.1 mol/L NaOH, and each aliquot was then assayed for phosphatase activity. The percentage of enzyme activity remaining after addition of L-phenylalanine (5 mmol/L) was determined as described earlier (1) .
The effects of pH on the phosphatase activities were measured in 0.1 mol/L Tris HC1 in the 8.5-9.0 pH range and in 0.1 All measurements were made at least in triplicate.
Results and Discussion
pH dependency of L-phenylalanine inhibition. In the case of the placental isoenzyme, inhibition was maximum at pH 9.0 for the release of p-nitrophenol from p -nitrophenyl phosphate substrate and also at pH 9.0 for the release of phosphate from the same substrate. Inhibition was maximum at pH 9.7 for release of phenol from phenyl phosphate (Figure la) , and also at pH 9.7 for release of phosphate from this substrate (data not shown).
On the other hand, inhibition of the intestinal isoenzyme was maximum at pH 8.7 for release of p-nitrophenol and phosphate from p-nitrophenyl phosphate substrate. Inhibition was maximum at pH 9.0 for release of phenol (Figure ib) and phosphate (data not shown) from phenyl phosphate substrate. In agreement with Keiding (3) , at pH 10.0 the inhibition of the intestinal enzyme activity by L-phenylalanine completely disappeared with p-nitrophenyl phosphate as the substrate, whereas L-phenylalanine inhibition of the placental enzyme activity was obvious (Figure 1 ). According to these results, the influence of pH on the enzyme inhibition by Lphenylalanine is notable both in terms of the source of the isoenzyme and the substrate used. Similar results have been reported forthe intestinal enzyme by Ghosh and Fishman (1,   2) , who presumed that L-phenylalanine inhibition of the placental enzyme activity may be lost with p -nitrophenyl phosphate as the substrate (13), while we have found that L-phenylalanine clearly inhibits the placental enzyme activity with p -nitrophenyl phosphate as the substrate (Figure la) . This result leads us to suggest that the enzyme-inhibitor-substrate or the enzyme-substrate complexes of the placental and intestinal isoenzyme differ markedly. Table 1 Enzyme activity determined by the method of Bessey et al. (14) . p-NPP. p-nitrophenyl phosphate; PhP, phenyl phosphate; Phe, phenylalanmne.
Kind and King (10) or Bessey et al. (14) , the remaining percentages of the two isoenzyme activities after addition of 5 mmol/L L-phenylalanine were apparently similar to the values obtained with the above two phosphatase assays in which same enzyme product was present. However, the Km suggest that the isoenzyme differ from each other. The data also suggest that the isoenzyme content of placental and intestinal enzyme in the mixed specimen (i.e., sera and tissue homogenates) may be distinguished not only by the electrophoretic pattern for isoenzymes, but also by the activity ratio with p-nitrophenyl phosphate/phenyl phosphate as the substrate in the presence of L-phenylalanine.
Further experiments are now in progress.
